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Abstract of JP11 329734 

PROBLEM TO BE SOLVED; To provide a white organic electroluminescent elerrient having high 
luminous efficiency and improved stability. SOLUTION: This light emitting element comprises at least: 
a hole transport layer sandwiched between a positive electrode and a negative electrode, a light 
emitting layer, and a hole blocking layer on a substrate, wherein the light emitting layer contains an 
aromatic amine compound having a maximum fluorescence wavelength in a range of 400 to GOO nm, 
the ionization potential of the hole transport layer is larger than that of the light emitting layer by 0.1 eV 
or more, the ionization potential, of the hole blocking layer is larger than that of the light emitting layer 
by 0.2 eV or more, and at least tho light emitting layer contains a fluorochrome whose maximum 
fluorescent wavelength is in a range of 550 to 650 nm. 
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(1^g8¥5- 2 2 2 3 6 2^ii?6) , DCU^^ (i^n 50 



BS6 3- 2 6 4 6 9 . a-y5>fi^«At, 

(1^e¥9- 8 8 1 7 2^B^Si3) . 7x^*1^7 
>, DCJ-SsKCChem. Funct. Dyes, P 
roc. Int. Symp. . 2nd 1 9 9 2f?;, 5 

3SS!)$«:I«]i:$i*-^&»tC, 4 0 0- 5 0 0 nmtSJtffi 
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SEL 



NO. 1479 P. 17/101 



23 

(ittPB¥5- 1 9 8 3 7 7^ii«) , i'^ij>g|»^*. 

•fy^Jim-i^Vf^m^ «?'Ba¥4-3 2 0 4 8 6#ii 

r 1< - tr > t i D ^-(tt ^ c t li/i u. 
[0 0 3 9] ±S2^K-/"?>S;5m'S4'K:H-y*n 

±i;:8!Sr5c:iitri:0il^fiS3ns. fit. ^*j3:0« 

^ ii a H ic ££ ^ tar * ^ ITLiaSB * i§« $ -tt 

5-3 0 Onra, ffgb<iJ 1 0- 1 0 0 nmTfe 
[0 0 4 0: ^JtJg5®i:(::{±aE?LE±B6At^;te.tl 



( 13 ) ^Pi^l 1 - 3 2 9 7 3 4 

24 

%)16S®-f:f>it#^>vv;l'iO 0. 2eV 
[0 0 4 1] 



[0 0 4 2] 




(111) 



7;u^r-;i.s, TU^i/S^ xjys, 7^ys> 7 

;l/n4^>S. 7;^+;i^XJl'*:^.^l/S. a-/NU7;i'+;^ 

(11 lb) x\t (iiic) (D^^Tniw&^^imi 

[0 0 4 3] 

[ft 1 1 ] 



-C^Ar^ (Ilia) -ol-Ar* (lllb) - J-Ar 

At" 



ID 



(!ilc) 



[0 0 4 4] (JC^". Z«S i . GeXtiSn®Vifn 



;m-0"M, 



«. 7)l^ir-)US. TUJJ'S. '>7/|e. 7 

ji^n^xS. 7;i'=^^<'i';x;i'*;:^;i'S. a!-An7;i'=^';v so 



^T»-«t^ (IV) T'at>$n«>--^^JSfg*. 
Co 0 4 5] 





(IV) 



&lTO«i5S (IV) T'^^nSl, 2, 4-hU7\/" 
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25 

JUS th-m^t^itis^^ 
[0 0 4 7] 

N-N 

'-<^>- (V> 

I 

{0 0 4 S] UT(D-iRi: (V) -c^sn^x^u^Wt 

[0 0 4 9] 

[•{1:1 4] 10 

C=CH-Ar^z-CH=C (Vl) 
[0 0 5 01 (S*, Ar"J3;. ^^^fiSiSaSr^bTVi 

IX. (2-/^;i^-8- + /Uy7h) (7x7 
y-^UVyh) 7>5::i^7A. fc:X (2-;^?;l^-S 

^-^A. t'x (2--.^^;^-s-+/uy7}>) 
?;v-8-=^ry (/^5-7xr:;V7x/7 so 

h) 7.J^^ A. HX (2 -Z^^- 8 -^7 U 7 7 
h) (2, 3 -v/f';L'7x/'7 hJ JJi^^ZiOA. f 
X (2-;>tf"Jl'~8-^yUy^h) (2. S-P:^^ 

^/Uy^h) (3, 4~>?;<f-;i'7xy Xh) 7^^ 
H-i^A. fc:x (2->^^^-8-*/U/7h) (3, 

5- i^/?^7x77h) 7;t'5::i'?A. tfx; (2-;< 
?^>-8-*y U/7h) (3, S-v^-tert-T' 
?';L'7xy7h) 7;l'S^^A. HX (2-;<^Jl/-8 
-*/Uy7h) (2, 6-v7x;i;l/7xy^^) 7 40 

(2, 4, 6-^UXx:^;^7xy7^) 7)V^::iC^ 

I., tfx (2-xf';v-8-=^y uy^h) (2. 4, 

6- hU;<^Jl/7xy -7^) 7^^:^'>i.. HX (2- 

/^;u-8-^^/uy xh) (2. 3. e-bu/^;^ 

Xxy^h) 7)^^:::^0l^. t^X (2~/^;l/-8-^ 
yU/7l>) (2. 3, 5, 6 -7^h^X^;V7x/^ 
h) 7;l^5-'i?A. HX (2-;^^JP-8^=*^y Uy7 



l^'gg^ft 1 1 - 3 2 9 7 3 4 
26 

A> tfX (2->^?;^'-8-^/^Jy7^) (h'J7x 
r^Pv'^y^h) TJl^^:::':?^. h'X (2->^?'J^~8 
-^^/'J/yh) (h'J7xr:;^^;^xV9h) 7;^^-. 

X (4, 4, -h'yxr.jL') y^y^h) 7jl'^:::7 
A. t'X (2. 4-v;>^?;l'-8-^y U/7h) 
;i'h-7xr:;i/7x/7h) 7)V^-^j:^. tfx (2, 
4 - v'p<f^;i.- 8 -^x U / ^ N) (/ty--7xr:;i.7 

x/xh) 7^a:::7A. tfX (2. 4-vX:r;l.-S 

- + /Uyxh) (;^5^-7xr.;V7xy X h) 7^1^^ 
^^7A. tfX (2. 4-i?;<^;i'-8-^^y uyy h) 

(3, 5-v^X^;I^7xyxh) 7;^^:::^A, HX 
(2. 4->?7<^^-8- + /U/^ h) (3, 5--:^ 

- t e r t ~/5^Jil/7xy5'h) 7;V5.zi^A> tfX 
( 2 - 4 -x^;i.- s -^y u y 5 b) 

-i^vy^v) 7^5 -OA. ex (2-/'T-;v-4- 
X K^^-v-s-^y uy^ (;ty-7x^;^Xiy 
7h) 7;i'5:i'i7A. t:x (2-x^;t'-5->'7y- 
8-=^y0yxh) (:t;i/h~^7V^/x h) 7)v^-^ 

A. tfX (2->t^;i^-6-bU7;l/^aXxil'-8- 

^ygy^h) (2~tyhy)^) 7;1'^:::oa. h:x 
(2-:)^f';i/-8-=^-y yyxb) (xxy^N) 
-i^A. Hx (2-x^;^-s-^y uy^h) (^^h 

-XUyxh) ifU^A, h'X (2-7^?;i^-s-^y 
Uyyb) (/S^-7x:i;P7xy X ^^U'i'A. tf 
X (2-X^^-8^^y Oyxb) (l-:i-7hx 

h) fj^JOL. bfX (2-;<:f;^-S-'iViJyxh) 

+yuy7i-) (h'j7x-;v^/yy^h) ^ju^?a, 
tfx (2-;^?;i/-8-+y ■jy7K) (fux (4, 

4-h'7x:i;i^) S/^y^h) .:d^U7A^i6^^^^f '':^n 

6. #cji^fiL<i^. t:x (2--x^;i/-8-+yuy 

xH) (2-t7K^N) 7.Jl'5r:7A. t^X (2->c 

^jp- 8-:^yuy7h) ih u 7x-;l->5 y 7 V) 

[0 0 5 1] tas-iss: (lY) T^b$n<)^#:^si3 

7;i'^^0'A-ii-^+v-tfx- (2-yf-;^"8- 
=^yuyxh) 7)v^zi.^i^. Hx (2, 

-8-^yuyxb) 7;^S-'i^A-;i-^^V-h^X 

- (2, 4->?;<?^;^-8'-4^/uy?h) 7;^5r^^ 
A, t^x (4-x^;^-2~>:^;^-8"•=^^y ijyx 

N) 7;l/5:^7A-M-^^y-h*X- (4-X?;l/- 
2-x?;i'-8- + y uyxh) 7;P^:::C/A. Hx 
(2-'X^;i-~4-/h*X'ty uyxh) 7)v^z.^j 

A-M-:t^y~(fx- (2-/^;P-4-X h^v-t 
yuy^h) 7;^5^»>A. HX (5-v7y-2-X 

^A'-s-^y uy7^) 7;^5:it7A-/i-:t+v- 
ex- (5-v7y-2-x5=";i'-8--i'-y 'Jy7h) 

7}]/\-0h. UX (5-i/nn-'2-X^;l'-8-4'' 
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SEL 
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27 

/•J/7h) 7;l/5-':'A-w-5i-+V-fcfZ- (5- 

" - 5 - h 'J 7;i^;r □ ^^ii' - 8 - ^ / U / 7 



t-Bu' 



(15) 1 -3 2 9 7 34 

28 

Busa«i3&5(: (v) r^h^n 

[0 0 5 2] 





[0 0 5 33 Hiil5-)8!3C (VI) T^«5$n«.X^iJ JHt 
[0 0 5 4] 

[ibi 6] 



40 
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SEL 



NO. 14/9 P. 20 ■! 



29 




[0 0 5 5] iE?Lfi±Jg6cr)KJ9tt. iM«, 0. 3-1 
OOnm, Jf£U<BO. 5 - 3 0 ninT-g.^, E5LIS 

its hjEJi^'AS t m^oi^mTMf&th ztifix't^ 

[0 0 5 6] c:(D<ke&^#$ttfc-r^^iettL,Tfi. 8 
(ittP§BB5 9- 1 9 43 9 S^iilS) , lO-th'n+ 



(IB) it$M?-l 1 - 3 2 9 7 3 4 

30 

2 1 6 7 9 l^iiS) . v?7>^u;i'H7xr;;i/m^l$ 
mea¥3 - 2 3 1 9 7 O^i^^a) , vn^-jl/g^^^- 
{!t^pP9¥9 - 8 7 6 1 6^4;^?a) . 3X^15 -bHD4 
v'75jH>^SiS#: (App 1 . Phy s. Let 
t. , 7 3 3 3 8H. 1 9 9 7¥) > ^yXt^ 
■^^J-}V^m^ 6 - 3 3 6 5 S 6 ^/^«) > 

'>C>'/?7!/-;l'ifeJSm (»1¥9 - 2 7 9 1 3 4^ 

10 ^5. 6 4 5, 9 4 8-^0Jliffl*) . +y >{b^ife 
{♦*98^6 -2 0 7 1 6 S^ilrS) , 7xt>hnV> 
m»- 5 - 3 3 1 4 5 9 ^i^fS) . 2-t-7* 

-f 5 > (P h y s . S t a t . S 0 1 . ( a) , 1 •! /! 
^S, 4 8 9H, I 9 9 4ip) , n^yHmtimVi-mty- 

tL< a 10-100 nmT*^). 

l/<, AX. •^if^i'^J^. -iyVOh. %)Wy'OL. 

[0 0 5 8] EC. feSt-mSX(Sm?^SIJS<J5l'fli2 
30 ±aADywt«(^®«S5K (0. l-Snm) fjfA 

(Appl. Phys. Lett. , 70^. 152 
S, 1997^P;1EEE Trans. Electr 
on. Devices, 4 4^, 1245 H. 1997 

if ;#S¥9 - 8 6 6 6 2^h;5IH^) . '^M'i>'^WM\t 

[0 0 5 91 HI 6P^, s«±i:is 

50 A'^J'^'f S?t?Ei;LTt)^36b. gCIJ. 'Xiy-v-i 
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( 17 ) 



11-329734 
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[0 0 6 0] 

it. 2 0 0-2 6 orc^riTWU/i:. 



32 



10 



Slil. 8xiO"'Torr (f^]2- 3X10'' Pa) 

aWIhgg {*) »cDjl!^^1-«^i^»#fSlS (AC-1) ^ 

fflV^Ta!l^b;ti:^15, 5. 0 6 e V®iiS:5<Lfc. ^ 
(Dmt^it^myy/ (.^& 350 nm) TSlSl-T 
$i^lTz^^m^<0miiit4 6 5 nmT\ 

"ffif-it® D S C - 2 0 fc i D >K^^5>^iS5£ L i C: 

[0 0 6 1] 
[S6] 



15-6 





m 


fnm] 


Tg [t] 


1.3 


5.06 


465 


93 


1-5 


5.08 


445 


88 


1-10 


5.00 


450 


146. 


1-27 


5.09 


470 


142 


1-28 


5.05 


480 


120 



[0 0 6 2] ##^J2 

i^.iimBomtvxu, m^^it^'^ (1-3) 30 

XX. £l'FC^T4, 4' -ex [N- (1-^7^ 

[0 0 8 3] 

[it 1 7 ] 





(H-1) 



[0 0 6 4] L.fctett##CT 1 tm.ltb'm^&.^Y? 
fcid^v 5. 2 5 eV<04l$^bfc, 

I7LElhS<73WtiLT. ^JSifc^^l (1-3) i'f^X. 

(h-g7x=.;i'V7/7h) 7;i^5-'j7ZNjg*s (hb- 



[0 0 6 6] j:(0?5KaiPf©-f*Wb!ii?7">">-^;i'$iR!l 
^t:/^S^, 5. 5 1 sVX&^tz, 
40 3liS«»Jl 

( I TO) -Sfj^imK^ 1 2 0 nniii«btfc® (v^" 
^^X2mmm(D7.Vy'i-:f\ZJi^-z:.>i/LTmmm 

fi£Lfc, n^'->]g^£tt 1 Tos«^. 7-feh>i::i 
50 "it. S«t;:miS5fy>titj**fT^T. jfi^^^flSBrt 
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SEL 
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( 18 ) 



51^11-329734 



33 

-^TcWi. SBpqe^SSSji^a X 1 0"' To r r m2. 
7Xl0-'Pa) &.7\Zf£^^rmi$M^h7y:fm 

:0 0 6 7] ElillSi&SmtLr. 4. 4' -KX 

itfliS^i&^iJ, 2 7 5- 2 8 Ot:®®HTl8'J«iLfc. ^ 
m^(Dn^mtl. IxiO-'Torr mi. 5X1 
0-'Pa)X-, m^m^O. 3nm/#TSgJ5 6 Onm 

(I -10) **x^^^^^:bT. Tsei:tt?iSs^^-r 

JPyp-> (D-l) ^ K-y'^i^fiJStL'T, r.7bm 
r00683 



(D-1) 



34 




[0 0 6 9] cmom^Kit-^Hk ( I - 1 0) COitfiSS 

2 0 O'CT'SWLfc. i^^^WSSSa 1 . 1 X 1 0"' 
Torr (^1. SxlQ-'Pa) *X htf^OsI 

-\".y5'*i3ltTiCF-7t/J:V^mJ|Si:L.. m*t^<?) 1 5n 
^^x^y^N) 7>5-'>i,|gft: (HB-1) ^±S3 

©jastt 18 0-19 ot:o4saTMwt&. mm 

SSSttS. OxlO 'Torr (Si. 1X10*'P 
a) l«iiS0. 5nm/g>-t:, )ffi;9li 2 0 nmT 

;V5::-?AC08-t Ka^i/+>')J>®«: (E-l) 4: 

[0 0 7 0] 
[^K2 0] 




(E-1) 



[0 0 7 1] t®^«)itiao5fflKtt3 0 o~3 1 or;© 

*gfflT®#Lfc. if^^CDSSSiS 8 . OXlO-'To 
ID r r (151. 1 X 1 0 * P a) jSl^ilSO. 3 nm 
/^t?. J5i;?l3;2 5 nmT&o/i:. i;SasDlE?LfmMS 4 

[0 0 7 2] C C -C, I^^iSjB 7 iTW^^'^S.-R o Tr. 
^-B£atj55*.^ iS^f Sifi f^].t D -k%^ t Si 0 ai L. 

SUX:^-»)0tlS|^CLTi?1Sl*q®S5^*A?2 X 1 0" 

20 Torr {*52. 1 x \ ' V a) uyiz.Uht.'dt^'^ 
hit. i^SStUT. 5tT, ^■^^•ftvy^-^C'A (Mg 
F, ) i£?:U7T>sf«-[>2-ffil'iX. ^«^S^0. 0 4 

nm/if}>, SffiS5. OxiO-'Torr (^6. 7X 

10-' Pa) r. 0- 5 nm<7>iK/5'r'S?$8i§/S 7®± 

1. 2X 1 O-'To r r . 6X1 0"' Pa) TIS 

I52S1. 2XiO-'Torr (*!)1. 6X10-'P 
a) TlS{i94 0 rim<7)ISia5r)gfiSUTl^fe8^5Sjj£;^-B- 

[0 0 7 3] V^}L<r>mzLX. 2inmx2mm®-y--l'X 

|S3tJ¥^fi2 5 0mA/cm' ®«gfSS!^T«5€, 

^i^ai 0 0c d/m' T'^ii, m$t/mL\mi^-^ 

40 tffiSS«ftt®M^^, mUBl 0 0 c d/m' r®tt* 
^^^■r. C I EfeS««fi ( J I S Z 8 7 0 1 ) * 

[0 0 7 4] 
[S7] 
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( 19 ) 

m-7 



^m^l 1-329734 
36 







mm 


U m/W] 




[V] 
@lDOcd/m^ 






m 


[cd/A] 


X 


Y 




(1-10) 


9955 
c>4oU 


2.88 

I.PO 


7.3 
'9.0 


8 

Q 

9 


0.358 
0.317 


0,408 

0.346 




(1-3) 


3970 




2.6 


13 


0-2S7 


0,287 




(MO) 


3620 


0.81 


2.6 


10 


0.176 


0.195 




(1-27) 


6890 


1,69 


4.3 


8 


D.202 


0.301 




(1-3) 


6420 


1,34 


3.8 




0.22Q 


0,359 


km) 


(1-27) 


5590 


1.51 


2.4- 


5 


0.412 


0,514 




(1-3) 


2330 


0.26 


1.0 


12 


0.336 


0,402 


JtiMM3 


(HB-D 


1290 


0-38 


1.5 


13 


0.345 


0.354 



roo 7 5} mm0i2 

isjtJB©*x hmt ixmmt^iiis ( i - 2 ?> 
•r>si** (D-2) thttmimmmitm 

[0 0 7 6) 
Ift2 1) 



(D-2) 




CO 0 7 7] iziTm'f^mit. iSi'<omm'& 



(1-3) IE 



>'/^:i-^'i^>7->mMi^ (D-3) 

[0 0 7 8) 
[it2 2] 



(D-3) 




3ili:tT-^'Jl/>*. JEfLffiJhMcOSej^i 5nm®® 40 [0 0 8 0] 



[0 0 7 9) sgf-W^JtttltS^-TfC^T. 
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( 20 ) 
g-8 



11^329734 



3S 



«E [V] 






X 


Y 


8 


103. 


.0.363 


0.412 


10 


720 


0.358 


0.408 


14 


9955 


0.345 


0.393 



(0 0 8 1] #*t^4 

fimm\:imit^^ (I - 1 0) , (i-2 7)s: 
(1-3) ^fflu. ^jtsfcF-yt&i'Vfttia^.sg^j 

[0 0 8 2] Jt.«^Jl 

7 1-ST. TiffiiJETt ^^i&n-f. 

lE?Ltti£B*a?«?f. JB-ftS^rft^M^Sih-^tf (I- 
3) iLT. ^om&iGOnmtl. Y-^i^MtL 

mm\ tmmzLx^^^mLtz, zmf-<n%m so 

[0 0 8 3] tfcfe^t^iiS 
fflt,^ A^'J U>t'<>y5=-^^r-t)->r> (D-2) 

0, 0. 4SS%H-:/L. EmihS^E^ltT 
«^^S/StL'T4 5 nmO (E-1) $ffit>ttefi^ 

[0 0 8 4] 



r -f X b-r ( e'jx. B'o A :3 > t: .3. —i'm'^m.m) f - 

[SiBj<Ofi6W.tia9^] 

[El 2 1 m^f^^m=f-momiy^\^itmmwi 

[gi 3 ] ^tim^^7t3^^®3ii«^j^^ L-fcKs^:®!!'!] 

hJV. 

[0 7] ^mmi-^izm^^ftt-AhAV^^r-"/^^*^ 

1 s^s 

2 fSIS 

3 R&t£A-y7 7S 

4 i£?inm 

5 

6 iEJiaih® 
7 
8 
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